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uoax DONE gumNs THE Mon OF  JUNE 1958
ggggrme PERIGD 4 JUNE §958 70 4 JuLy 1958

SYSTEM _EVALUATION PROGRAM

Manufacture of the final motors Shd head assembilgs has started.
some difficulties with primer fgnition have been experienced. Tests on.
Ev;!uafion No, 2 fuze have been complefed; and Mode! No, 3 has been designed.
.A rede.tsn of the launcher has resulted in @ seving in weight and cost per
systém as well as making It possible to reduce the size of the package
considerably.,

The accuracy of the round at both ambient and low temperature
appears to be satistactory, Functioning time of the fuze has been consis-

tent (.00! seconds), and additional crush-up data have been obtained.

MOTOR DEV! NT RAM

The igniter combination which produced the best resuits in pre-
vious tests was used In conjunction with a better and more positively act-
ing adhesive for holding the propeliant to the gtuds. (Paraplex as manufac-
tured by the Rohm and Heas Company and commonly used for this purpose.)

The results are shown on the following tabulation:
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IGNITION AND ACCURACY TEST - 6/16/58

SECRET

Parapie:k adhésive for propelfant sticks, 25 cal. cartridges,

3 gramg of black powder, 174" token off propeliant length, Tested at

: ‘ +
ambient temperature. Weight of rounds {,550 grams - 7 gram, See Photo-~

for hits on 10* X 10' target -25°F,

graph No. 86
Rd. No. Vel, F/S Target Hit Burning Time Out of Launcher Comments
: Burning
186 pPrimer failed to
ignite black
powder
187 300 Low Center 032 | Foot
188 332 Center None Mech., trouble;
15 minutes out of
conditioner
189 High 20 minutes out of
conditioner; went
off when disassem-
bling
190 Primer fails to
ignite black powder
191 294 Under 031 6 Inches Long ignition delay
192 Primer did not
initiate black
powder
193 312 High left .032 6 Inches
194 32 Center 034 6 Inches
195 312 Center 027 6 Inches
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The primers aid not re!iabiy ignite the biack powder, and the
test results are 1héréfore inconcluéiVe. It was theretore decided to con-
duct a progrem of ignition tests in 6fder to insure reliable initiation of
the black powder at all temperatures. |t was assuﬁéd that i+ the black
powder is ignited at the low temperature no trouble would be experienced
Igniting it at the high temperature.

Thé following combinations were therefore tried:

I. 3 grams of black powder with a double layer of polyafhylené
to contain }he black powder charge,

2. A perfora?ed disk behind the polye?hy!ene.'

3. 4 grams of black powder filling the 25 cal. shell and reach-
ing to the same level a5 the Igniter used so far.

4. As No. 2, only using a large hole connecfgﬁg the cartridge
with the black powder cup, |

5. 3 grams of black powder with four layers of polyethylene,

The ignition tests were conducted by placing @ fully assembled
practice round with a prototype igniter assembly in the test launcher. The
round contained no propetlant, but the igniter was loaded with black powder.

Five rounds of cach combination were fired with the following results:

Combination No. |

Round Nos. I, 4 and 5 failed fo ignite the black powder.
Round Nos. 2 and 3 ignited the black powder.
Combination No, 2

All rounds functioned with the exception of No. 2 whlch

-3
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failed to ignite the black powder. On Round No. IO an excessive amount of

flash was observed,

Combination No. 3

All rounds ignited the black powder.

Comb ination No. 4

Round No: 2 did not .ignite the black powder; On Round No, 4

very slow burning of the bliack poﬁder was observed. Round No. 3 - 2 hiss-

ing sound could be heard approximately 2 seconds betore the black powder
ignited,

Combination No. 5
Round Nos. |, 2 and 4 and 5 ignited the black powder, Round

No. 3 tailed to ignite it.

Evaluation of resuits of this test shows that only Combination
No. 3 ignited the black powder reliably. Since the test was run at the

low temperature, no further ditficulties were expected at the high tempera--

ture. |t was therefore decided to conduct a flight test with Combination

No Shhce some danger existed that 4 grams of black powder would give

an excessive amount of ignition pressure, It was decided that only 3 grams

of black powder would be used for the flight test and the retaining ring

which secures the polyethylene in the powder cup was correspondingly moved
back into the cup to contain & charge of only 3 gramsd black powder. In
addition, two ‘}/4" vent holes were drilled through the igniter body directly
in front of the 25 calibre cartridge. The openings to the atmosphere

caused by these holes were covered over with a double layer of scotch tape.

-4 -
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The purpose of this was to provide a pressure relief. Round Nos. 2{6 to
222 were prepared in this way,

Another fgniter test without propelliant was then conducted with
5 rounds having the ebove igniter configuration. The result of this test
was 100 per cent initiation of the Slack powder. Some time delay was ob-
served in Round No. 2. However, |t appeared to be small, The decislon
was therefore ﬁade to conduct a flight test,

The results of this test ére sﬁown on the following page. After
the first round (No. 216) which failed to ignite the propellant charge, a
change in the igniter assembly was made as follows:

The originai configurationd 3 grams of black powder in the ig-
niter cup was retained. A wire screen was placed behind the black powder.

The pressure relief holes were retained,
(See ignitlon and Accuracy Test - 6/27/58 on tollowing page.)

Evaluetion of lgnition and Accuracy Test 6/27/58

It appears that unreliable ignition at the low temperature is
still being obtained with 3 grams of black powder, The accuracy and vel-
ocity ot the round when properly ignited appear to be satisfactory. It
was therefore decided to use 4 grams of black powder without vent holes
tilling the powder cup To the previous level and to conduct another flight

test at the low temperature. .
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IGNITION AND ACCURACY TEST - 6/27/58

Two 1/4" diameter vents in igniter next to cariridge. Three
grams of black powder loaded Into cartridge with resuiting shitting back
of the black powder charge., Tested at ambient temperature,

Round No. 2‘6 - Black powder failed fo ignite propel{ant.

igniter configuration changed /4" vent holes retained screen
used behind black powder charge., Three grams of black powder in original

configuration, Ambient temperature,

Rd, No. Velocity Target Hit Burning Time Out of Launcher Comments
F/S Burning
217 335 Center Left 021 én
218 320 " 032
{ntermittant | Foot
219 142 No Two Partly Burned Sticks (Without Cracks)
Left in Motor
220 315 Center intermittant No
221 315 Center .022
tntermittant | Foot
222 325 Center " 3
-6 =~
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(See ignition and Accuracy Test - 7/2/58 on following page.)

Evaluation of_jgnition and Accuracy Test 7/2/58

———————

{+ appears that ignition of the propellant charge has been obtained
with this last combination. However, the distance between the 25 calibre
cariridge and the bulk of the black powder change is causing a considerable
time delay whicﬁ will have to be eliminated, It is planned to conduct a
test as soon as possibie placing the 25 calibre cartridge as near to the
powder cup as posslb(e and lengthening the firing pin in order to retain
the same relﬁflonshlé between The,primef and the end of the firing pin and
the same spring pressure of the firing pin,

A motor fallure occurred on Round No., 26, This Is probably accounted
for by the fact that E. M. No. 2 motors are below the required strength and
thaet this particular motor had been used for the second time. -

The followlng observations can be made about all motor tests
conducted through June:

1. A spectacular difference in motor performance has been
achieved by the use of the paraplex adhesive.

2. Time-pressure curves will have to be obtained with the new
adhesive 10 cross-check wlth previous calcuiafions In order to enable us
to make minor chaenges in propellant size and/or throat size to obtain the
desired pressure level and properly maintained burning within less than 20
milliseconds at the low temperature., The propellant used in all tests
throughout June i sf;;rp but reduced in length by 1/4 of an inch. Statle
tests will show whether\ this reduction should be retained or not.

7 .
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4 grams of black powder filling cartridge and powder cavity.

SECRET

IGNITION AND ACCURACY TEST - 7/2/58

igniter configuration chan'géd 1/4" vent holes el iminated

Burning T'im‘e‘ Qut of Launcher

Rd. No. Velocity TargeTHif Comments
Burning e
223 308  Center Low |ntermittent 7 Feet Reignites out
doubie burning. of launcher
Ignition delay
224 335 High Right Double burning 6 Feet Round out of
conditioner 10
minutes, Re-
conditioned
tor 2 hours.
225 310 Center Low Qouble burning
Resumes burning out
of launcher at 6 ft,
for 2 ft. €hange in
velocity from 290 tfo
310 F/S.
226 Motor Failure
227 335 Center High Same as No, 224.
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The results of testing during June have been sufficient to warrent

placing the subcontract for the motors with the Harvey Aluminum {ncorporated,

19200 South Western Avenue, Torrance, Callifornia. Since a certain amount

of time will have to be spent in Yooling up, minor changes in the motor

configurations can still be incorporated if necessary. Qng&é’ M . w})’ﬁ/

WARHEAD DEVELOPMENT PROGRAM ‘

o
| Vgﬂ tc?-\“w

The heads loaded by Mr. \. Cox at Ordllf; I1linois, were tested on 12 June,

and the tabulation of the test results Is incluged in the following page,
The results ate consistent with results obtaifded In previous tests. It Is

felt that the Improvements in average penetratloa—ts—atiributable_to. the
greater quality of the head bodles and noT to the method of loading. As
shown under the fuze section of this report, crush-up tests have been con-

ducted and further contirmed the fact that the fuze functlioning time can b} W
expected to be 1,000ths of a second and the crush-up In the vicinity of \ [l
3 5/8 of an inch. This should provide the correct stand-off in dynamically Nﬂ‘

fired rounds when using the final ogive which is being mede at the Eastern
Tool Company‘. In addition to this, the tooling is being made in such a wayMW
that the length of the ogive can be changed in order to make minor adjust- &39:"/

ments in stand-off. |t is expected that the heads will be complete by the

end of July or early August so that static and dynamic penetration tests _ f; /

can be conducted in the middie of August.
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RESWLTS OF PENETRATION

JEST: 12 June 1958
DOUBLE ANGLE LINERS LOADED AT ORDI.L
STAVDOFF = éwxﬂud
Concentricity
| Head No,  Body Cone to Body  Density _ Penefration
! .008 .005 1.7 Ho1/4"
2 .010 004 1.7 I3 3/4"
3 o012 .004 1.7 10 3/4"
4 .005 ,004 1.7 10"
5 006 .004 1.2 14 1/8"
6 .005 .007 1.7 13 3/4"
7 .006 .005 1,70 14 /20
8 ,009 004 1,71 8 3/4"
9 .009 .005 1,71 p2v
10 i018 .008 1,70 10 1/2¢

Greatest Penetration 14 1/2"

Average {1.9" in Mild Steel = 9,5 armor,

Breatest Verlation

o W%M@MW&%
WKWOWMWTV
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FUZE _DEVELOPMENT PROGRAM

}wo fuze functioning tests were conducted during the month, The
new safety pin design with a camming engle on the fuze body and a corres-
ponding anéle on the safety pin in combination with the 6 ball design of
the fuze was used in 9 rounds fired on 13 June, Tabulation of the test re-
suits is as fol lows:

!ABQLATION OF RESULT OF FUZE FUNCTI ONING TEST - 6/13/58
DOUBLE BALL DESIGN VJTH LEAD CUSHIONS: AMB IENT TEMPERATURE

Rd, No. Safety Pins Rd. Vel. Crush-Up Func. Time Comments
in Sec,
196 Design 2 Saftety did not re-
lease round safe
197 " 332 3,7 001
198 " 335 3.6 .00l
199 " 327 3.6 .001 Safety pins di& not
release
201 " 335 3.6 001
202 " 337 Safety pin did not
release
203 " "
204 No safdy pins 360 4n 001
205 " 345 Dud

Evaluation of Results

I+ sppeared by examining Round Nos. 196, 199, 202 and 203 that
8 sharp transitlon from the camming angle to the cylindrical section of

both the fuze housing and the safety pin ceused the safefy pins to jam,
-1 -
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The rounds mentioned did not release the safety mechanism and remeined

sate, This shows that, with the safety pin in position, a“very high degree

g —

of safety Is obtained, since these rounds were subjected to both the accel ~

éF;;YSB‘EEEF_TEG;Z;?ng and the deceleration when impacting the target. The
functioning time of all fuzes which functianed was |,000ths of a second and
the crush-up can be seen on the tabulation. Round No, 205 did not arm, and
@ bouncing condition (see previous reports) appears to have been present in
this round.

After examining the fuzes, a change was made in the safety mechan-
ism Introducing generous radii both at the end of the cammed groove in the
tuze housing and at the end of the taper in the safety piﬁ; This was dore
in order to eliminate the cocking condition encountered in the tost, A
socond fuze test was conducted on 24 June using this new satety pin design,
This design is celled Pin Design No. 3. A tabulation of the test results
is shown on the following page.

Evaluation of Fuze Tests 6/24/58

Since no fins were available for all rounds fired during this
test, the attitude of the round was very nearly vertical, and no crush-up
information is therefore available. |t has to be stated that the target
for both tests was a steel plate 40 teet from the launcher, The attitude
of the round is shown on the tabulation. Ninety degrees means a vortical
attitude, l.e,, an attitude where the longitudinal axis of the round is
parallel to the target. Round No. 219 was used during the flight test on

27 June. Since this round had Incomplete burning of the propellant sticks,

- 12 -
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TABULATION FUZE FUNCTIONING TEST 6/24/58

SAFETY PIN DESIGN No, 3

FUZES_AS USED 6/13/38

No fins were used on motors resulting In very poor round attitude,

No crush-up Information is available,

v

Rd, No. Velocity —Funcfion — Functioning Time ATFiTude or Round

Yes No
206 334 X 001 60° - 70°
207 286 X 004 n
208 334 X .00075 "
209 334 X | 00! o
210 334 B ¢ _9o°
211 308 X .00125 60° - 70°
212 345 X ,00125 "
213 334 X .00 "
204 338 X .001 "
215 334 X .001 "

FUZE USED DURING TEST 6/27/58
219 142 X Graze

-3 -
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Its velocity was extremely low, and it grezed the ground at 60 yards from
the launcher. The fuze set back and armed., However, it did not fundtion
on impact with the ground, |t was dropped from a height of 2 feet from
the ground, whereupon it initiated the detonator,

Evaluation of Test Results

Functioning time of the fuze appears to be satisfactory ahd con-
sistent, The proﬁlem of bouncing has been greatly reduced (as pianhed)
by the addition of the safety mechaniém. However, the problem of making
the fuze sufficiently graze sensitive still remains. VariafEOné in the’
properties of the material used to prevent bouncing (lead) and the insuffi-
clent graze sensitivity of the fuze have lead to the decision to change the
fuze design to & hew design which witl lock the triggering sleeve and
inertia elgmen? of 1ﬁe fdze together when set back occurs. This loék will
only be released when the fuze is armed. Engineering calculations dnd iay-
outs for this new fuze have been completed, and it is expected that detall-
ing will be completed In July and that a prototype will be availabie early
in August. The basic design of the fuze remains unchanged. The interiock
is merely an addition which will remove any possibility of unreliable func-
tioning. A different way of turning the rotor and an increase in the
amount of rotation will improve detonator safety and increase the erming

distance.

LAUNCHER DEVELOPMENT PROGRAM

The sights of the [auncher have been redesigned in order to

- 14 -
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decrease the size of the package into which the launcher will fit. This

change Is shown on Photograph Nos. 87, 88 and 89. The trigger handle has
also been redesigned and a new trigger handle is shown on Photograph Nos.
90, 91 and 92. The new cross-piece which was showh on Drawing No. D-8349
has been detailed and aluminum cross-pieces have been used throughout

the testing coiducted duprlog dune. In addition to this, these

cross-pieces have been used in the static ignition tests. No mechanicat.
difficulties have been encountered, but two small changes will still have
t+o be Incorporated in the design:

{. The brass sleeve used to guide the firing pin will have to
be cemented in the igniter and the hole for the cross-plece will have to
be drilled on assembly with the igniter instead of aligning the previously
milled slot with a hole in the cross-piece, This will have to be done in
order to eliminate any possibility of misalignment during assembly and
mechanical jamming. The changes in the igniter have been discussed in the
motor section., It Is planned to run a series of recoil tests during July
+o recheck the safety and operation of the launcher and in order Yo get
dota on thrust and recoil. These tests are conducted by suspending the
weapon system on two pendulums and firing the round by means of electrical
ignition. A backward motion of the launcher can be observed on the Fastax
film, and time versus motion can thus be plotted. 1t Is expected that
launcher drawings will be finalized during July, and final orders for launcher

components placed in early August,

‘-')
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Evaluated vs. costs expended for the month
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Phofograph No.”87
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Photograph No, 88

Photograph No. 89
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Photograph No. 90

Photograph No. 9!
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Photograph No, 92
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